The severe combined immunodeficient (SCID) mouse as a model for human myeloid leukemias.
Recent work has demonstrated the ability of lymphoblastic leukemias of pre-B- and T-cell origin to grow in severe combined immunodeficient (SCID) mice with a pattern reminiscent of the human clinical disease. Here, we investigated the possibility of engrafting human myeloid leukemias using both established cell lines and primary patient material. Whereas the two growth factor-independent cell lines K562 and U937 grew aggressively and induced leukemia in these animals, three other myeloid cell lines which require interleukin 3 or granulocyte-macrophage colony-stimulating factor for continuous growth in vitro failed to induce disease. Primary bone marrow and peripheral blood cells from five out of seven patients with different types of myeloid leukemias (undifferentiated, megakaryoblastic, monoblastic and chronic myelogenous leukemia in blast crisis) induced patterns of leukemic infiltration that were distinct for each leukemia subtype. The diagnosis of leukemia in SCID mice was established by microscopic detection of myeloblasts in the bone marrow, peripheral blood and, in some instances, in extramedullary sites, including the central nervous system and gonads. The karyotype and phenotype of the blasts recovered from mouse tissues were identical to those of the original patient cells. Moreover, human specific ALU sequences were amplified from the bone marrow DNA by polymerase chain reaction. Despite their ability to grow in vivo by serial transfers in SCID mice, the leukemic cells recovered from mouse tissues could not be maintained in vitro, even in the presence of recombinant cytokines. Overall, these data indicate that the SCID mouse may represent a useful animal model for human myeloid leukemias and for the development of new pharmacological and molecular approaches to therapy.